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An  account  of  the  preparation  and  ufe  of  the 
Phofphorated  Soda  ;  being  an  abfiradi  of  a  pam¬ 
per  on  that  fuhjeff,  infer  ted  in  the  Journal  de 
Phyfique  for  Auguft  17S8*,  by  George  Pearfon, 

M.  D.  member  of  the  college  of  phyficians ,  phy - 
ft  clan  to  St .  George's  hofpital ,  and  lecturer  on 
phyjic  and  chemiftry  in  London ,  with  conjiderable 
additions ,  the  author * 

ri^HE  new  faffs  contained  in  this  paper  Fe¬ 
rn  late  either  to  the  chemical  properties  of 

this  double  fait,  or  to  its  ufe  as  a  purgative. 

* 

It  appears  that  M.  Lavoifier  united  the  acid 
of  phofphorus  with  the  foflil  alkali,  but  without 
having  fucceeded  in  obtaining  cryftals  from  the 
combination.  This  compound,  he  fays,  was 
gummy,  gluey,  and  of  the  confidence  of  tur¬ 
pentine,  &c. 

M.  Fourcroy  confirmed  the  refult  of  M,  La- 
Voifier’s  experiment. 

» 

#  Extracted  from  the  London  Medical  journal^  Vol.  IX. 
part  IV. 
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M.  Sage  differed  from  thefe  two  chemifts  in 
obtaining  non-deliquefcent  cryftals,  by  com¬ 
bining  the  acid  of  phofphorus  with  the  foffil  al¬ 
kali,  but  the  other  properties  or  figure  of  thefe 
cryftals  he  does  not  defcribe. 

Mr.  Klaproth  relates  that  he  compofed  a 
fait  fimilar  to  the  fal  mirabile  perlatum  of  Haupt, 
or  the  fal  fufibile,  with  the  bafe  of  natron  of  Rou- 
elle,  by  combining  this  acid  with  the  above  al¬ 
kali  ;  the  figure  of  which  double  fait,  however, 
is  totally  different  from  the  fait  I  compofed  of 
the  fame  fubftances. 

Laftly,  Mr.  Prouft  having  made  a  lixivium  of 
the  fait  for  making  phofphorus  of  urine,  in 
order  to  obtain  the  fufible  or  microfcomic  fait,  he 
procured  parallelogramic  cryftals,  which  he  con¬ 
cludes  were  compofed  of  an  acid  analogous  to 
the  fedative  fait  that,  united  with  the  foda, 
forms  the  fal  fufibile  with  the  bafe  of  natron, 
whereas  the  microicomic  fait  is  principally  phof- 
phorated  volatile  alkali.  Profeflbr  Bergman 
adopted  this  opinion,  and  admitted  this  fait, 
fuppofed  to  be  analogous  to  the  boracic.acid,  as 
a  particular  acid,  and  gave  it  a  place  under  the 
tide  oi  the  Perlate  Acid,  in  his  tables  of  fingle 
elective  attraftions.  M.  de  Morveau  confidered 
this  fubftance  in  the  fame  light,  and  called  it, 

in 
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jn  his  dictionary,  Acide  Ouretique .  Afterwards 
this  fuiible  fait,  with  the  bafe  of  natron,  was 
decompofed  and  fliewn  to  confift,  not  of  a  pe¬ 
culiar  acid,  analogous  to  the  fedative  fait,  but 
of  the  phofphoric  acid  and  foffil  alkali. 

Thefe  were  the  fabis  already  difcovered  con¬ 
cerning  the  phofphorated  foda,  when  I  made  it 
the  fubjebt  of  inveftigation.  The  fait  1  com- 
pofed,  by  the  combination  of  the  phofphoric 
acid  with  the  fal  foda,  is  evidently  very  diffe¬ 
rent  in  moft  of  its  qualities  from  that  combina¬ 
tion  made  by  the  above  chemifts ;  and  aifo  dif¬ 
ferent  from  the  fal  fufibile  with  the  bafe  of  na¬ 
tron,  of  Rouelle,  Prouft,  &c.  and  from  die  per- 
late  fait  of  Haupt. 

In  order  that  other  inquirers  may  account  for 
the  difference  in  the  refults  of  the  experiments, 
I  fhall  relate  particularly  the  manner  in  which  I 
compofed  the  fait  which  is  the  fubject  of  this  paper. 

iff.  The  phofphoric  acid  was  procured  by 
dephlogifticatmg  phofphorus  by  the  nitrous  acid. 
Five  hundred  grains  of  phofphorus,  added,  in 
fuall  quantities,  fucceflively,  to  three  or  tour 
times  that  quantity  of  the  nitrous  acid,  the  fpe* 
cific  gravity  of  which  was  i.  5  and  diluted 
with  diftilled  water,  afforded,  on  evaporation,  one 
ounce  and  two  drachms  meafure,  or  about  1  ico 
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grains,  in  weight,  of  a  tranfparent  brown  fluid, 
which  had  the  un&uofity  and  confidence  of 
oil  of  vitriol;  its  fpecific  gravity  was  i,  80  to 
2.  87.  Undoubtedly  by  this  method  the  phof- 
phoric  acid  is  obtained  in  the  greateft  degree  of 
purity,  but  the  fait  prepared  with  it  muft  ne- 
ceflarily  be  very  expen  five,  and  it  has  been 
found,  that  the  lixivium  of  the  acid  of  bones 
evaporated  to  a  due  degree  of  fpecific  gravity, 
will  anfwer  equally  well ;  for  then  it  contains 
little  or  no  vitriolic  felenites,  and  confequently 
no  giauheris  fait  will  he  formed  and  mixed  with 
the  phofphcrated  foda.  But  attention  fhould  a  1- 
ways  be  paid  by  the  manufacturer  to  the  figure 
of  the  cryftals ;  and  if  he  perceives  any  of  the 
ihape  of  glauberis  fait,  fuch  cryftals  may  eafily 
be  removed. 

After  procuring  the  phofphoric  acid  in  the 
above  .way,  i  diflblved  1400  grains  of  cryftab 
lized  foda  (obtained  by  decornpofmg  marine  fait, 
with  htharge,  at  Mr.  Turners  manufactory)  in 
about  2100  grains  of  diflilled  water,  heated  to 
1 40  or ,  1 5 O'0 .  of  F ahrenheitfs  Thermometer,  to 
which  folution  I  added,  by  degrees,  ;oo  grains 
ot  the  above  acid  of  decompofed  phofphorus, 
md  the  eiTervefcence  having  ceafed,  and  the  mix- 
:  tore  boiled  a  few  minutes,  I  let  it  to  (land  in  a  dial- 
nrid.  .a;  vj:  p  low 
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few  veil'd,  in  a  temperate  heat  of  the  air,  and  thus 
rhomboidal  cry  dais  formed  at  the  bottom  of  the 
veffel,  the  quantity  of  which  was  from  about 
1450  to  1500  grains.  After  having,  by  repeated 
evaporations,  obtained  this  weight  of  rhomboidal 
fait,  a  fediment  or  liquor  remained  which  would 
not  cryftallize ;  this,  when  dry,  weighed  from  1 50 
to  200  grains.  '  ;  ■>  Anyoi 

From  the  quantity  of  fal  foda  required  to 
form  the  above  weight  of  double  fait,  the  ma¬ 
nufacturer  will  readily  calculate  the  .  expence  of 
it;  for  that  of  the  acid  of  bones  is  very  well 
known.  It  is  thought  proper  to  make  another 
obfervation  in  this  place,  of  great  confequence, 
viz.  that  great  care  mud  be  taken  to  ufe  pure 
fal  foda,  at  lead,  that  there  be  no  vegetable  al¬ 
kali  mixed  with  it ;  for  in  this  cafe  there  is  rea- 
fon  to  believe,  from  fpecimens  of  it  now  in  the 
market,  that  this  double  fait  will  contain  the  ve* 
getable  alkali,  and  on  that  account  be  rather 
difagreeable  to  the  tade.  It  is  not  eafy  to  per¬ 
ceive  the  contamination  with  the  vegetable  al¬ 
kali,  if  the  manufacturer  ufes  the  fait  from  ba¬ 
rilla,  even  in  its  crydallized  form ;  a  portion, 
of  potafh  being  fo  intimately  mixed  with 
the  foffil  alkali  as  not  to  be  entirely  fepara- 
bJe  by  crydallization.  We  cannot  be  certain  of 
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Avoiding  the  mixture  of  the  vegetable  with  the 
folia  alkali,  if  the  barilla  alkali  be  employed* 
Perhaps  the  only  pure  aerated  fcffil  alkali  in  the 
market  is  that  prepared  by  Mr.  Turner,  in  his 
extremely  ingenious  procefs  of  decomposing  fea- 
fkk  by  litharge,  it  was  with  his  foftil  alkali  that 
I  prepared  the  phorporated  foda  poilefled  of  the 
Qualities  here  defcribed.  This  Drecaution  with 

ji. 

regard  to  the  choice  of  the  alkali,  ufed  in  manu¬ 
facturing  this  felt,  feems  particularly  necebarv, 
left  a  molt  agreeable  and  ufeftii  medicine  Should 
be  loft  by  the  Public,  in  confequence  of  want 
of  information,  or  motives  of  gain. 

If  15a  or  200  grains  of  the  phofphoric  acid 
more  than  the  quantity  above  mentioned  (viz. 
500  grains)  be  added  to  1400  grains  of  the  ftl 
foda,  the  only  difference  in  the  refult  will  be, 
that  the  liquor  remaining  after  the  cryftalli na¬ 
tion,  is  an  acid,  mucilaginous  liquor,  which 
reddens  turniole  juice,  &c.  and  with  more  foftil 
alkali  forms  phofphorated  foda. 

adiy.  It,  on  the  contrary,  too  or  200  grains 
of  fal  foda  more  than  the  above  quantity  (viz. 
1400  grains)  be  added  to  the  quantity  of  acid 
already  mentioned  (viz.  50 o  grains)  the  only 
difference  in  the  rime  of  the  experiment  will  be 
that  the  fluid  remaining  after  the  cryftallization 
ftkno 
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is  completed,  contains  fuperabundart  foffil 
alkali,  which  will  form  phofphorated  foda,  on 
the 'addition  of  more  phofphoric  acid. 

3dly.  Diffolve  100  grains  of  phofphorated 
foda  in  an  equal  quantity  of  boiling  water,  and 
add  5,  to,  or  20  grains  of  acid  of  decompofed 
phofphorus  as  above  deiciibed,  and,  on  cry  flab 
lization ,  phofphorated  foda  will  be  found  in  an 
acid  liquor  which  will  redden  fyrup  of  violets 

1 

and  turnfoie,  effervefce  with  aerated  alkali, 
and  (hew  no  property  indicating  a  chemical 
union  between  this  acid  and  the  double  fait. 

4thly.  On  adding,  in  different  proportions,  the 
fal  foda  to  the  phofphorated  foda,  I  did  not  per¬ 
ceive  any  chemical  union  between  them,  but  on 
cryflallization  a  mixture  of  phofphorated  foda 
in  rhomboidal  cryfta's,  and  of  fal  foda  in  dif¬ 
ferently  figured  mafies. 

Thefe  four  obfervations  appear  to  be  decifire, 
that  the  phofphoric  acid  and  fal  foda  unite  toge¬ 
ther  only  in  one  proportion,  by  which  the  rliopb 
boidal  fait  here  treated  of  is  formed  ;  and  that  if 
the  perlate  fait  of  Haupt,  and  fufible  fait  of  Rou- 
elle  and  Proud,  are  compofed  of  the  phofphoric 
acid  and  foffil  alkali,  they  cannot  unite  with  a 
frefh  quantity  of  foffil  alkali ;  or,  if  they  can  unite 
with  this  alkali,  it  is  an  error  to  affirm,  that  they 

coafift 
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confift  of  the  acid  of  pnofphorus  and  foffil  al- 

A  1  . 

kali.  Mr.  Klaproth’s  obfervation  cannot  be  juft, 
viz.  that  the  phofphoric  acid,  added  to  the  phof* 
phorated  foda,  forms  a  compound  which  chan¬ 
ges  fyrup  of  violets  green  ;  and  that  phofphoric 
acid,  with  excefs  of  foffil  alkali,  compofes  the 
fufible  fait,  with  the  bafe  of  natron  of  Rouelle  ; 

t  p:  r>  ii  p  ■  J  t; 

and  laftly,  that  the  fait  obferved  by  Mr.  Prouft, 
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fuppofed  to  be  analogous  to  the  boracic  acid, 
might  be  produced  by  taking  away  the  excefs  of 
foda  in  the  fufible  fait  of  Rouelle,  by  the  addition 
of  vinegar,  or  phofphoric  acid. 

The  fi ze  of  the  rhomboidal  cryftals  is  vari¬ 
ous,  according  to  the  quantity  of  the  ingre¬ 
dients,  the  quantity  of  water,  and  the  tempera¬ 
ture  of  the  atmofphere.  The  largeft  and  moft 
exact  rhombs  form  in  warm  weather  in  fuch  a 
quantity  of  water  as  holds  much  of  the  fait  in 
folution  ;  for,  at  this  cold  feafon  (December)  the 
cryftals  are  fmall  and  very  imperfedt.  The  ma¬ 
nufacturer  therefore,  who  wifhes  to  prepare  this 
fait  in  the  neateft  manner,  fhould  cryftallize,  in 
winter,  in  the  heat  of  a  ftove,  of  about  90°. 

The  moft  perfedt  and  regular  cryftals  were  about 
one  inch  in  length,  and  three-fourths  of  an  inch 
in  breadth.  They  had  fix  tetraehdral  furfac.es  of  a 
rhomboidal  figure;  the  angles  being  meafured 
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as  exactly  as  polftble  with  a  goniometer'*5,  were 
6o°  and  x  20®.  —the  folid  angles  were  equally 
6o°  and  120°;  fo  that  the  extremity  of  the 
cryftal  prefented  a  triehdral  pyramid ,  the  angles 
of  which  were  6o°.  This  double  fait  has  no 
alkaline  tafte,  altho’  it  fometimes  changes  fyrup 
of  violets  green  ;  its  flavor  in  water  and  muci¬ 
laginous  liquids,  as  in  broth  and  gruel,  is  that 
of  common  fait,  without  the  lead  mixture  of 
any  naufeous  or  bitter  tafle.  It  efflorefees  very 
fpeedily  in  the  heat  of  the  hand,  or  in  a  dry  and 
warm  room ;  but  its  cryftals  are  permanent  in 
clofe  veffels,  or  even  in  a  cool  and  moift  air. 
In  its  cryftallized  form  it  contains  about  its 
weight  of  folid  water ;  fo  that  lefs  than  half  the 
weight  of  the  deaquated  fait  will  produce  the 
fame  purgative  effects  as  above  twice  its  weight 
when  cryftallized. 

From  fix  to  ten  drachms  of  this  rhomboidal 

'SES  ■ff  “V  f  **«  Ci  y'—l  jj  "j  j  y  1  ’v  <  f  »  ^  "V  ft  '  r—t  i- r  t  a  » 

fait  operates  as  a  cathartic,  with  not  only  as  great 
mildnefs,  but  perhaps  with  lefs  irritation  than 
any  other  purgative.  This  dofe,  in  a  pint  of 
gruel  or  broth,  without  any  common  fait,  ren~ 
ders  them  agreeably  fait.  It  ferves  the  purpofe 

nrLl  I 

*  An  inftrument,  called  alfo  the  snjtometcr,  invented  by  M. 
Home  de  Lifle. 
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of  giving  the  flavor  of  common  fait,  and  re- 
fembles  it  fo  much,  that  many  patients  have  ta¬ 
ken  this  purgative  in  thefe  liquids  without  per¬ 
ceiving  that  they  were  not  flavoured  with  fea- 
falt.  This  quantity  of  phofphorated  foda  in  half 
a  pint  of  gruel  or  beef  tea,  makes  them  un- 
pleafantiy  fait,  altho’  not  naufeous,  to  mod  peo¬ 
ple.  Experience  has  fnewn  that  in  many  cafes, 
where  the  ftomach  was  in  fo  irritable  a  ftate  that 
any  other  purgative  fairs  would  be  immediately 
rejected  by  vomiting,  or  occaflon  intolerable  nau- 
fea,  the  patients  could  retain,  with  little  or  no  at¬ 
tending  ficknefs,  the  phofphorated  foda  given  in 
dilute  foliation,  as  in  beef  tea,  barley  water,  &c. 

It  muff  be  remembered,  that  this  fait  is  very 
Mnpleafant  exhibited  with  fugar,  or  in  any  dif- 
tilled  waters,  e.  g.  mint,  peppermint,  &c.  It  is 
as  difagreeable  as  common  fait  with  any  faccha- 
rine  liquids,  or  diftilled  waters.  But,  like  com¬ 
mon  fait,  its  tafte  is  agreeable  to  almoft  all  pa¬ 
lates  in  any  infipid,  or  mucilaginous  liquid. 

The  phofporated  foda  has  been  found  parti¬ 
cularly  acceptable  to  habits  that  are  naturally 
eoflive,  or  rendered  fo  by  opium  and  other  me 
di  cines,  for  which  flare  it  is  very  difagreeable  to 
take  the  purging  fairs  in  life  ;  and  yet,  the  nature 
of  their  dii orders,  as  in  hectic  cafes,  would  not 
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allow  any  other  kinds  of  laxatives.  In  fuch 
cafes  from  three  to  fix  drachms  in  a  pint  of  broth 
or  gruel,  in  the  courfe  of  a  day,  has  removed 
their  coftivenefs,  without.,  at  the  fame  time,  their 
palates  being  offended  or  ftomach  rendered 
uneafy. 

The  phofphorated  foda  is  not  fo  purgative  as 
an  equal  weight  of  Rochelle  fait ;  on  ac¬ 
count  of  the  greater  quantity  of  water 
which  the  former  contains :  nor  perhaps  is  it 
in  moil  conditutions  quite  fo  addive  as  the  gdau- 
ber  fait,  in  which  there  is  alfo  above  A  folid 
water,  but  it  is  found  that  in  dofes  of  from  fix  to 
ten  or,  at  mod,  twelve  drachms,  it  is  generally  a 
pretty  considerable  purgative. 

, 

In  the  prefent  fiate  of  chemiftry  the  phof¬ 
phorated  foda  cannot  be  manufactured  at  nearly 
fo  little  expence  as  the  glauber  fait,  nor  even  as 
the  Epfom  fait ;  but  it  is  a  happy  circumdance 
for  the  Public,  that  it  is  already  prepared  at  a 
price  not  much  higher  *  than  the  Rochelle  fait, 
or  foluble  tartar ;  and  this  places  an  agreeable 
medicine  within  the  compafs  of  mod  patients,  to 
whom  palatablenefs  is  any  great  objedd. 

*  Mr.  Willis  offers  the  phofphorated  foda  for  five  fhiliiugs 
a  pound.  J 
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The  demand  for  this  new  fait  has  occafioned 
feveral  manufacturers,  befides  Mr.  Willis,  to 
prepare  it.  The  fait  I  have  feen  prepared  by 
him,  in  the  fummer,  was  well  cryftallized,  very 
neat,  and  apparently  free  from  any  extraneous 
fubftance ;  but  altho’  I  have  entire  confidence 
in  his  fidelity,  and  the  beft  opinion  of  his  ac¬ 
curacy,  yet  I  cannot  help  expreffing  a  with  that 
he  would  employ  (if  he  does  not  do  fo  already) 
the  foffil  alkali,  obtained  by  decompofing  fea- 
falt  or  glauber  fait,  having,  as  already  explain¬ 
ed,  reafon  to  believe  this  article  is  liable  to  be 
contaminated  by  the  mixture  of  the  vegetable 
alkali  always  in  the  barilla.  The  compofition  of 
this  fait,  however,  with  the  alkali  of  glauber 
or  fea-falt  muft  neceflarily  render  it  more  ex- 
penfive. 


THE  END. 
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